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Ïðåäñòàâëåíó ðîáîòó âèêîíàíî ó ðàìêàõ íàóêîâî-
äîñë³äíî¿ òåìè «Ïàòîëîã³÷íå çíà÷åííÿ ïîë³ìîðô³çìó 
ïîîäèíîêèõ íóêëåîòèä³â ó ðîçâèòêó íàéïîøèðåí³øèõ 
ïàòîëîã³÷íèõ ïðîöåñ³â ³ õâîðîá ëþäèíè», ¹ äåðæ. ðå-
ºñòðàö³¿ 0114U006297. 

Âñòóï. Âàæëèâèì çàâäàííÿì çáåðåæåííÿ ðåïðî-
äóêòèâíîãî çäîðîâ’ÿ æ³íîê º ïîøóê ïðîãíîñòè÷íèõ 
³íäèêàòîð³â ðîçâèòêó äîáðîÿê³ñíèõ íîâîóòâîðåííü 
ì³îìåòð³ÿ, çîêðåìà, ëåéîì³îìè ìàòêè (ËÌ). ËÌ çó-
ñòð³÷àºòüñÿ ó 20-40 % æ³íîê, ïðè ÷îìó îñòàíí³ì ÷àñîì 
çíà÷íî çá³ëüøèëàñü ¿¿ ÷àñòîòà ó æ³íîê ìîëîäîãî â³êó, 
ùî âèçíà÷àº ñîö³àëüíó çíà÷óù³ñòü äàíî¿ ïàòîëîã³¿. 
Êë³í³÷í³ óñêëàäíåííÿ ËÌ – ìàòêîâ³ êðîâîòå÷³, ïåðå-
êðóòè í³æêè ïóõëèíè, øâèäêèé ð³ñò, ïîðóøåííÿ ôóíê-
ö³é íàâêîëèøí³õ òêàíèí ³ îðãàí³â – ÷àñòî ïðèçâîäÿòü 
äî òðèâàëîãî áåçïë³ääÿ [1]. 

Ïàòîãåíåç øâèäêîãî ³ áàãàòîâóçëîâîãî ðîñòó ËÌ 
º ìóëüòèôàêòîðíèì ³ âèâ÷åíèé íåäîñòàòíüî. Òîìó 
àêòóàëüíèì º ïîøóê íîâèõ á³îëîã³÷íèõ ìàðêåð³â ðàí-
íüîãî ïðîãíîçó çàõâîðþâàííÿ òà éîãî óñêëàäíåíü [7]. 
Çîêðåìà, äîðå÷íèì º äîñë³äæåííÿ ðåãóëÿö³¿ ïðîöåñ³â 
ðåìîäåëþâàííÿ ñïîëó÷íî¿ òêàíèíè – êëþ÷îâîãî ôàê-
òîðà ïðîãðåñ³¿ ïóõëèí. 

Ðåìîäåëþâàííÿ ³ ðîçïàä êîëàãåíîâîãî ìàòðèêñó 
òêàíèí çä³éñíþºòüñÿ ïðè àêòèâí³é ó÷àñò³ ìàòðèêñíèõ 
ìåòàëîïðîòå¿íàç (ÌÌÐ). ÌÌÐ – ñ³ìåéñòâî ïîçàêë³-
òèííèõ öèíê-âì³ñíèõ ïðîòå¿íàç, ùî çàëó÷åí³ äî àíã³î-
ãåíåçó ïóõëèí òà êîíòðîëþ ðîñòà íîâîóòâîðåíü, â òîìó 
÷èñë³ é ËÌ. Ð³çí³ ãåíí³ âàð³àíòè ÌÌÐ ìîæóòü ðîçð³ç-
íÿòèñÿ çà ð³âíÿìè ïðîäóêö³¿ á³ëê³â–ôåðìåíò³â [2, 14]. 
MMP–1 (òàêîæ â³äîìà ÿê ³íòåñòèö³àëüíà êîëàãåíàçà, 
êîëàãåíàçà õðåáòà, ô³áðîáëàñò³â ³ êîëàãåíàçà I) ñèí-
òåçóºòüñÿ ô³áðîáëàñòàìè, õîíäðîöèòàìè, ìàêðîôà-
ãàìè, êåðàòèíîöèòàìè, åíäîòåë³àëüíèìè êë³òèíàìè 
³ îñòåîáëàñòàìè. Ôåðìåíò áåðå ó÷àñòü ó äåãðàäàö³¿ 
êîëàãåíîâèõ íèòîê ó ïðîöåñ³ ðåìîäåëþâàííÿ åêñòðà-
öåëþëÿðíîãî ìàòðèêñó. Ôóíêö³îíóâàííÿ ÌÌÐ-1 ìîæå 
çàëåæàòè â³ä ð³çíèõ ôàêòîð³â, â òîìó ÷èñë³ é â³ä ñòðóê-
òóðè ãåíà, ùî êîäóº á³ëîê. Ñüîãîäí³ â³äîìî ïîíàä 355 
ïîë³ìîðô³çì³â ãåíà ÌÌÐ–1. Íàéá³ëüø âèâ÷åíèì º 
ïîë³ìîðô³çì ³íñåðö³é/äåëåö³é ãóàí³íó ïðîìîòîðíî¿ 
ä³ëÿíêè – 1G/2G–1607. Íàÿâí³ñòü 2G–1607 ñòâî-
ðþº äîäàòêîâèé ñàéò äëÿ òðàíñêðèïö³éíîãî ôàêòîðà 
Ets ³ âåäå äî ïîñèëåííÿ ïðîäóêö³¿ ïðî–MMP–1 [15]. 
Âñòàíîâëåíî, ùî ïîñèëåíà åêñïðåñ³ÿ ÌÌÐ-1 â³ä³-
ãðàº âàæëèâó ðîëü ó ïðîöåñ³ ìåòàñòàçóâàííÿ ïóõëèí. 

Äàí³ ùîäî ðîçïîä³ëó àëåëüíèõ âàð³àíò³â ãåíà ÌÌÐ–1 
ó æ³íîê ³ç ëåéîì³îìîþ ìàòêè â óêðà¿íñüê³é ïîïóëÿö³¿ 
â³äñóòí³. 

Ìåòà äîñë³äæåííÿ – âñòàíîâèòè ÷àñòîòó ãåíî-
òèï³â çà ïîë³ìîðô³çìîì 1G/2G–1607 ãåíà ÌÌÐ-1 
ó õâîðèõ ³ç ëåéîì³îìîþ ìàòêè, áåðó÷è äî óâàãè ðÿä 
ôàêòîð³â ðèçèêó ðîçâèòêó ã³ïåðïëàñòè÷íèõ ïðîöåñ³â 
ðåïðîäóêòèâíî¿ ñèñòåìè æ³íêè, òàêèõ ÿê çàïàëüí³ çà-
õâîðþâàííÿ äîäàòê³â ìàòêè òà ñèíäðîì ê³ñòîçíî–çì³-
íåíèõ ÿº÷íèê³â (ñèíäðîì Øòåéíà-Ëåâåíòàëÿ). 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ïðè âèêîíàíí³ 
ðîáîòè ïðîâåäåíî êë³í³÷íå îáñòåæåííÿ 108 ïàö³ºíòîê 
â³êîì â³ä 26 äî 60 ðîê³â (ñåðåäí³é â³ê 47,82 ± 6,6 ðîêè), 
ùî ë³êóâàëèñÿ ç ïðèâîäó äàíî¿ ïàòîëîã³¿ â ã³íåêîëî-
ã³÷íèõ â³ää³ëåííÿõ Ïóòèâëüñüêî¿ òà Êîíîòîïñüêî¿ ÖÐË, 
ì³ñüêèõ ë³êàðåíü ¹1 òà ¹5 ì. Ñóì, Îáëàñíîãî ïåð³-
íàòàëüíîãî öåíòðà. Â óñ³õ æ³íîê âèâ÷åíî àêóøåðñüêî-
ã³íåêîëîã³÷íèé, ñîìàòè÷íèé òà ñ³ìåéíèé àíàìíåçè. 
Âèêîíàíà êîëüïîñêîï³ÿ òà Ðàð-òåñò. Äëÿ âèÿâëåííÿ 
åêñòðàãåí³òàëüíî¿ ïàòîëîã³¿ æ³íêè ïðîêîíñóëüòîâàí³ 
òåðàïåâòîì, åíäîêðèíîëîãîì òà íåâðîïàòîëîãîì. 
Óñ³ì ïàö³ºíòêàì áóëî çðîáëåíî ÓÇÄ ³ç âèêîðèñòàííÿì 
òðàíñàáäîì³íàëüíèõ òà òðàíñâàã³íàëüíèõ êîíâåêñíèõ 
äàò÷èê³â ÷àñòîòîþ 3,5 òà 5 ÌÃö. 

Ïðè îö³íö³ àíàìíåñòè÷íèõ äàíèõ áóëî âñòàíîâ-
ëåíî, ùî ó 84 (77,8 %) æ³íîê ïóõëèíà âïåðøå áóëà 
âèÿâëåíà ï³ä ÷àñ ïðîô³ëàêòè÷íîãî îãëÿäó. Ó âåëèêî¿ 
ê³ëüêîñò³ æ³íîê áóëà ñèìïòîìíà ëåéîì³îìà, ùî ïðî-
ÿâëÿëàñÿ ã³ïåðïîë³ìåíîðåºþ (67,7 %), ìåòðîðàã³ÿìè 
(50,9 %), øâèäêèì òåìïîì ðîñòó ïóõëèíè (36,1 %), ïî-
ðóøåííÿì ôóíêö³é ñóì³æíèõ îðãàí³â ³ á³ëëþ â îáëàñò³ 
òàçà (71,3 %), ùî ïîòðåáóâàëî õ³ðóðã³÷íîãî ë³êóâàííÿ â 
47,2 % âèïàäê³â. Ìîðôîëîã³÷íå äîñë³äæåííÿ ç ìåòîþ 
ï³äòâåðäæåííÿ íàÿâíîñò³ ã³ïåðïëàñòè÷íîãî ïðîöåñó â 
ìàòö³ áóëî ïðîâåäåíî ó 51,9 % æ³íîê çà ïîêàçíèêàìè 
ñêàðã òà äàíèõ ÓÇÄ. Ó 35 (32,4 %) – ëåéîì³îìà ìàòêè 
áóëà áåç êë³í³÷íèõ ïðîÿâ³â. Çà äàíèìè àíàìíåçó, ñå-
ðåäí³é â³ê æ³íîê ó ÿêèõ âïåðøå ä³àãíîñòîâàíî ïóõëèíó, 
äîð³âíþâàâ 42,65 ± 6,4 ðîêè, ðîçì³ð ïóõëèíè ïðè ïåð-
âèííîìó âèÿâëåíí³ – 7,34 ± 2,1òèæí³. 

Ó ðîáîò³ âèêîðèñòîâóâàëàñü ã³ñòîëîã³÷íà êëàñèô³-
êàö³ÿ ÂÎÎÇ ïóõëèí ò³ëà ìàòêè [6]. ²íòðàìóðàëüíà ëî-
êàë³çàö³ÿ ì³îìàòîçíèõ âóçë³â âèÿâëåíà ó 65 (60,2 %) 
õâîðèõ, ñóáñåðîçíà – ó 32 (29,6 %) ³ ñóáìóêîçíà – â 
11 (10,2 %) æ³íîê. Çàãàëîì ëåéîì³îìà ² òèïó áóëà â³ä-
ì³÷åíà ó 60 (55,6 %) ïàö³ºíòîê; ²² òèïó – ó 24 (22,2 %) 
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õâîðèõ; ²²² òèïó – ó 8 (7,4 %), ²Y òèïó – ó 16 (14,8 %) 
ïàö³ºíòîê. Øâèäêèé ð³ñò ïóõëèíè ñïîñòåð³ãàâñÿ ó 39 
(36,1 %) ïàö³ºíòîê, ïîâ³ëüíèé – ó 69 (63,9 %). ²ç ã³íåêî-
ëîã³÷íèõ çàõâîðþâàíü äîñèòü ÷àñòî ëåéîì³îìó ìàòêè 
ñóïðîâîäæóâàâ àäåíîì³îç, ùî ñïîñòåð³ãàâñÿ ó 56 
(51,9 %) õâîðèõ. Äîáðîÿê³ñí³ ïóõëèíè ÿº÷íèê³â (ê³ñòè) 
âèÿâëåí³ ó 34 (31,5 %) îáñòåæåíèõ õâîðèõ. Ñèíäðîì 
Øòåéíà–Ëåâåíòàëÿ â ðåïðîäóêòèâíîìó â³ö³ áóëî çà-
ô³êñîâàíî ó 37 (34,3 %) æ³íîê îñíîâíî¿, òà 22 (26,2 %) 
æ³íîê êîíòðîëüíî¿ ãðóïè. Çàïàëüí³ õâîðîáè äîäàòê³â 
ìàòêè â àíàìíåç³ âèÿâëåíî ó 77 (71,3 %) æ³íîê ç ËÌ òà 
ñåðåä 32 (38,1 %) æ³íîê êîíòðîëüíî¿ ãðóïè. 

Ãðóïó ïîïóëÿö³éíîãî êîíòðîëþ ñêëàëè 84 æ³íêè 
áåç ëåéîì³îìè ìàòêè, ùî ïðîõîäèëè îáñòåæåííÿ â 
Êîíîòîïñüê³é ÖÐË ³ì. àêàä. Ì. Äàâèäîâà ó çâ’ÿçêó ç 
ë³êóâàííÿì åêñòðàãåí³òàëüíî¿ ïàòîëîã³¿. 

Âèçíà÷åííÿ 1G/2G-1607 ïîë³ìîðô³çìó (rs 
1799750) ãåíó ÌÌÐ–1 ïðîâîäèëè çà äîïîìîãîþ ìå-
òîäó ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ ³ç íàñòóïíèì 
àíàë³çîì äîâæèíè ðåñòðèêö³éíèõ ôðàãìåíò³â ïðè âè-
ä³ëåíí³ ¿õ øëÿõîì åëåêòðîôîðåçó â 2,5 % àãàðîçíîìó 
ãåë³. 

Äëÿ ãåíîòèïóâàííÿ âåíîçíó, êðîâ íàáèðàëè ó 
ñòåðèëüíèõ óìîâàõ â ìîíîâåòè, îá’ºìîì 2,7ìë. 
ç êàë³ºâîþ ñ³ëëþ åòèëåíä³àì³íòåòðàîöòîâî¿ êèñ-
ëîòè («Sarstent», Í³ìå÷÷èíà), ùî ñëóãóâàëà àíòè-
êîàãóëÿíòîì. Êðîâ çàìîðîæóâàëè ³ çáåð³ãàëè ïðè 
òåìïåðàòóð³ – 20ºÑ. ÄÍÊ ³ç íå¿ âèä³ëÿëè, âèêîðèñ-
òîâóþ÷è íàáîðè «Èçîãåí» (Ðîñ³ÿ). Àìïë³ô³êàö³þ 
ä³ëÿíêè ãåíà, ùî ì³ñòèòü ñàéò 1G/2G –1607 ïîë³-
ìîðô³çìó â ïðîìîòîð³ ãåíà ÌÌÐ–1, ïðîâîäèëè çà äîïî-
ìîãîþ ïàðè ñïåöèô³÷íèõ ïðàéìåð³â: ïðÿìîãî (sence) 
5’TGACTTTTAAAACATAGTCTATGTTCA 3’ ³ çâîðîòíüîãî 
(antisense) 5’ TCTTGGATTGATTTGAGATAAGTCATAGA 
3’. Äëÿ àìïë³ô³êàö³¿ áðàëè 50–100 íã ÄÍÊ ³ äîäàâàëè 
äî ñóì³ø³, ùî ì³ñòèëà 5 ìêë 5– êðàòíîãî PCR–áóôå-
ðó, 1,5 ìÌ ñóëüôàòó ìàãí³þ, 250 ìêÌ ñóì³ø³ ÷îòèðüîõ 
íóêëåîòèäòðèôîñôàò³â, ïî 15 ðÌ êîæíîãî ç ïðàéìå-
ð³â ³ 1,0 ÎÄ Òàq– ïîë³ìåðàçè, îá’ºì äîâîäèëè äî 25 
ìêë äå³îí³çîâàíîþ âîäîþ. Ïðîãðàìà àìïë³ô³êàö³¿: äå-
íàòóðàö³ÿ – 94ºÑ (50ñ), ã³áðèäèçàö³ÿ ïðàéìåð³â 62,5 
ºÑ (45ñ), åëîíãàö³ÿ 72 ºÑ (1õâ.) ðàçîì 30 öèêë³â. Äëÿ 
ðåñòðèêö³éíîãî àíàë³çó 6 ìêë ïðîäóêòó àìïë³ô³êàö³¿ 
³íêóáóâàëè ïðè 37 ºÑ óïðîäîâæ 18 ãîäèí ç 3 ÎÄ ðå-
ñòðèêòàçè AluI ó áóôåð³ Tango òàêîãî ñêëàäó: 3,3 ìÌ 
òðèñ–àöåòàòó (ðÍ 7,9), 10 ìÌ àöåòàòó ìàãí³þ, 66 ìÌ 
àöåòàòó êàë³þ, 0,1 ìã/ìë àëüáóì³íó. ßêùî â –1607–é 
ïîçèö³¿ ãåíà ÌÌÐ–1 íå ì³ñòèâñÿ äîäàòêîâèé îäèí ãó-
àí³í, àìïë³ô³êàò, ùî ñêëàäàâñÿ ç 269 ïàð îñíîâ, ðîç-
ùåïëþâàâñÿ ðåñòðèêòàçîþ AluI íà äâà ôðàãìåíòè 241 
³ 28 ïàð îñíîâ. Ó ðàç³ ïðèñóòíîñò³ äîäàòêîâîãî ãóàí³-
íó, ñàéò ðåñòðèêö³¿ äëÿ AluI âòðà÷àâñÿ ³ â³çóàë³çóâàâñÿ 
îäèí ôðàãìåíò çàâäîâæêè 269 ïàð îñíîâ. Àìïë³ô³êàòè 
îäåðæàíîãî ôðàãìåíòó ãåíà ÌÌÐ–1 ï³ñëÿ ðåñòðèêö³¿ 
ðîçä³ëÿëè â 2,5 % àãàðîçíîìó ãåë³, ùî ì³ñòèâ áðî-
ìèñòèé åòèä³é, ãîðèçîíòàëüíèé åëåêòðîôîðåç (0,1À; 
14ÎV) ïðîâîäèëè ïðîòÿãîì 35 õâ. Ñòàòèñòè÷íèé àíà-
ë³ç ïðîâîäèëè ç âèêîðèñòàííÿì ïðîãðàìè SPSS–17. 
Ïðè öüîìó äîñòîâ³ðí³ñòü â³äì³ííîñòåé âèçíà÷àëè çà 
χ² êðèòåð³ºì. Çíà÷åííÿ Ð < 0,05 ââàæàëè äîñòîâ³ðíèì. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ãå-
íîòèïóâàííÿ õâîðèõ ç ëåéîì³îìîþ òà ïàö³ºíò³â êîíòð-
îëüíî¿ ãðóïè çà ïîë³ìîðô³çìîì 1G/2G–1607 ãåíà 

Òàáëèöÿ 2

Àíàë³ç ðèçèêó ËÌ çàëåæíî â³ä ãåíîòèïó çà 
1G/2G-1607 ïîë³ìîðô³çìîì ãåíà ÌÌÐ1 

(ìåòîä ëîã³ñòè÷íî¿ ðåãðåñ³¿)

Ãåíîòèï CR SE WS P OR
95 % CI 
äëÿ OR 
íèæí³é

95 % CI 
äëÿ OR 
âåðõí³é

1G/2G 0,658 0,469 1,970 0,160 1,932 0,770 4,845

2G/2G 1,163 0,488 5,670 0,017 3,200 1,228 8,336

Ïðèì³òêà: ïîð³âíÿííÿ ïðîâîäèëîñÿ â³äíîñíî ãîìîçèãîò çà àëåëåì 

(1G);CR – êîåô³ö³ºíò ðåãðåñ³¿; SE – ñòàíäàðòíà ïîõèáêà; WS – 

ñòàòèñòèêà Âàëüäà; P – ñòàòèñòè÷íà çíà÷èì³ñòü; OR – â³äíîøåííÿ 

ðèçèêó; CI –äîâ³ð÷èé ³íòåðâàë. 

Òàáëèöÿ 1

Çâ’ÿçîê 1G/2G ïîë³ìîðô³çìó ãåíà MÌP1 ç 
ðîçâèòêîì ëåéîì³îìè ìàòêè

Ãåíîòèï Êîíòðîëü, n (%) ËÌ, n (%)

1G/1G 15 (17,8) 9 (8,3)

1G/2G 44 (52,4) 51 (47,2)

2G/2G 25 (29,8) 48 (44,5)

χ2 = 6,362; P = 0,042

MÌÐ–1 äàëî çìîãó âñòàíîâèòè ÷àñòîòó, ç ÿêîþ çóñòð³-
÷àþòüñÿ ïåâí³ âàð³àíòè öüîãî ãåíà, à òàêîæ ïîð³âíÿòè 
¿õ ì³æ ãðóïàìè çàãàëîì ³ â³äïîâ³äíèìè ï³äãðóïàìè, 
óòâîðåíèìè çà íàÿâí³ñòþ ³ â³äñóòí³ñòþ â³äîìèõ ôàê-
òîð³â ðèçèêó ëåéîì³îìè, òàêèõ ÿê çàïàëüí³ çàõâîðþ-
âàííÿ äîäàòê³â ìàòêè òà ñèíäðîì ê³ñòîçíî–çì³íåíèõ 
ÿº÷íèê³â. 

Ó òàáëèö³ 1 íàâåäåíî ÷àñòîòó òðüîõ àëåëüíèõ âà-
ð³àíò³â ãåíà çà âèâ÷åíèì SNP ó ãðóïàõ ïàö³ºíò³â, ùî 
áóëè îá’ºêòîì ïîð³âíÿííÿ. Òàê, âñòàíîâëåíî, ùî ðîç-
ïîä³ë ïàö³ºíò³â çà 1G/2G-1607 ïîë³ìîðô³çìîì â³ä-
ð³çíÿºòüñÿ ó õâîðèõ íà ëåéîì³îìó ìàòêè ³ â êîíòðîë³. 
Ó æ³íîê ç ëåéîì³îìîþ ñï³ââ³äíîøåííÿ 1G/1G, 1G/2G 
³ 2G/2G ãåíîòèï³â ñòàíîâèëî 8,3 %, 47,2 %, 44,5 %, à 
ó ïàö³ºíòîê êîíòðîëüíî¿ ãðóïè 17,8 %, 52,4 %, 29,8 % 
â³äïîâ³äíî (Ð = 0,042). Çà äàíèìè ìåòîäó ëîã³ñòè÷-
íî¿ ðåãðåñ³¿ ðèçèê ðîçâèòêó ËÌ ó æ³íîê ç ãåíîòèïîì 
2G/2G áóâ âèùèì, ÿêùî ïîð³âíÿòè ç íîñ³ÿìè ãåíîòèïó 
1G/1G (òàáë. 2). 

Ïîä³ë ïàö³ºíò³â çà íàÿâí³ñòþ àáî â³äñóòí³ñòþ â 
àíàìíåç³ çàïàëüíèõ õâîðîá äîäàòê³â ìàòêè çì³øàíî¿ 
åò³îëîã³¿ (òàáë. 3), ùî ïðîÿâëÿëèñÿ ñàëüï³íãîîôî-
ðèòàìè òà ã³äðîñàëüï³íêñàìè, âêàçàâ íà ³ñòîòíó â³ä-
ì³íí³ñòü â ðîçïîä³ë³ ÷àñòîò àëåëüíèõ âàð³àíò³â 1G/2G-
1607 ïîë³ìîðô³çìó ì³æ õâîðèìè íà ËÌ ³ ïàö³ºíòêàìè 
êîíòðîëüíî¿ ãðóïè ëèøå ñåðåä æ³íîê ³ç õðîí³÷íèì çà-
ïàëåííÿì ìàòêîâèõ òðóá òà ÿº÷íèê³â (Ð = 0,023). 

Àíàë³ç ÷àñòîòè ãåíîòèï³â çà âèâ÷åíèì SNP ó ïàö³-
ºíòîê ç íàÿâí³ñòþ â ðåïðîäóêòèâíîìó â³ö³ ñèíäðîìó 
Øòåéíà-Ëåâåíòàëÿ (òàáë. 4), ÿêèé õàðàêòåðèçóºòüñÿ 
ñêëåðîê³ñòîçîì ÿº÷íèê³â (ÑÊß), ïîêàçàâ ³ñòîòí³ â³ä-
ì³ííîñò³ ì³æ õâîðèìè íà ËÌ ³ ïàö³ºíòàìè êîíòðîëüíî¿ 
ãðóïè ò³ëüêè ñåðåä îñ³á, ùî ìàëè ñèìïòîìè ñêëåðî-
ê³ñòîçà ÿº÷íèê³â (Ð = 0,009). 

Ïîë³ìîðô³çì ³íñåðö³é/äåëåö³é ãóàí³íó (1G/2G–
1607) ëîêàë³çîâàíèé ó ïðîìîòîðí³é ä³ëÿíö³ ãåíà 
ÌÌÐ–1. Äîâåäåíî, ùî â³í âïëèâàº íà ð³âåíü òðàí-
ñêðèïö³¿ äàíîãî ãåíà: ïðîìîòîð ç ³íñåðö³ÿìè 2G ìàº 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 4 (116) 269

ÏÀÒÎÌÎÐÔÎËÎÃ²ß

á³ëüø âèñîêó òðàíñêðèïö³éíó àêòèâí³ñòü, í³æ âàð³àíò 

ïðîìîòîðó 1G. 

Îäåðæàí³ íàìè ðåçóëüòàòè ñâ³ä÷àòü ïðî òå, ùî ³ñ-

íóþòü ³ñòîòí³ â³äì³ííîñò³ â ðîçïîä³ë³ ãåíîòèï³â çà ïî-

ë³ìîðô³çìîì 1G/2G–1607 ãåíà ÌÌÐ–1 ì³æ õâîðèìè ç 

ËÌ òà ïàö³ºíòêàìè êîíòðîëüíî¿ ãðóïè. Ö³ â³äì³ííîñò³ 

çîêðåìà º õàðàêòåðíèìè äëÿ æ³íîê ³ç õðîí³÷íèìè çà-
ïàëüíèìè õâîðîáàìè äîäàòê³â â àíàìíåç³ òà íàÿâí³ñ-
òþ ê³ñòîçíèõ çì³í â ÿº÷íèêàõ ó ïåð³îä àêòèâíîãî ðå-
ïðîäóêòèâíîãî â³êó. 

Ïåðåâàæíà ê³ëüê³ñòü ðîá³ò, ó ÿêèõ âèâ÷àëàñÿ ðîëü 
ãåíåòè÷íîãî ïîë³ìîðô³çìó ãåíà ÌÌÐ–1 ïðèñâÿ÷åíà 
ð³çíèì ôîðìàì ðàêà, çàõâîðþâàííÿì ëåãåí³â, ïðî-
áëåìàì øê³ðè ³ ê³ñòêîâî¿ òêàíèíè [8, 12, 14]. ×àñò³øå 
îïèñóºòüñÿ çâ’ÿçîê ïîë³ìîðô³çì³â ÌÌÐ–1 ç îíêîëî-
ã³÷íèìè õâîðîáàìè [10, 13, 15]. Âèÿâëåí³ àñîö³àö³¿ 
1G/2G–1607 ïîë³ìîðô³çìó ç ïàòîëîã³÷íèìè ïðîöåñà-
ìè æ³íî÷î¿ ðåïðîäóêòèâíî¿ ñèñòåìè [3, 9]. Ïðîòå òàêèõ 
äîñë³äæåíü îáìàëü. Òàê, êèòàéñüê³ â÷åí³ Kang S. et al. 
äîâåëè, ùî ðèçèê ðîçâèòêó ã³ïåðïëàñòè÷íèõ ïðîöåñ³â 
ðåïðîäóêòèâíî¿ ñèñòåìè æ³íîê ó íîñ³³â 2G/2G àëåëÿ 
ñóòòºâî çðîñòàº ïîð³âíÿíî ç ïàö³ºíòêàìè, ùî ìàþòü 
1G/1G òà 1G/2G ãåíîòèïè [11]. 

Êóëàã³íà Í. Â. ³ Ìîðîçîâà Î. Á. äîâåëè, ùî ó æ³íîê 
Ðîñ³¿ – íîñ³¿â 2G/2G ãåíîòèïó ðèçèê âèíèêíåííÿ ëå-
éîì³îìè ìàòêè º âèñîêèì. Ðîñ³éñüê³ â÷åí³ îòðèìàëè 
ðåçóëüòàòè, ùî ñâ³ä÷àòü ïðî âèñîêó ÷àñòîòó ãåíîòèïó 
1G/1G ó ãðóï³ æ³íîê, ÿê³ ïåðåáóâàëè â ìåíîïàóç³ ³ ìàëè 
çà äàíèìè àíàìíåçó êë³í³÷íî íåàêòèâíèé ïåðåá³ã çà-
õâîðþâàííÿ. Ö³ âèñíîâêè âêàçóþòü íà ïðîòåêòèâíó 
ðîëü 1G àëåëþ ó ðîçâèòêó êë³í³÷íî çíà÷óùèõ ôîðì 
ëåéîì³îìè ìàòêè. Â³äïîâ³äíî, âèÿâëåííÿ àëåëþ 2G 
ãåíà ÌÌÐ–1 ó ãîìîçèãîòí³é àáî ãåòåðîçèãîòí³é ôîðì³ 
ïîâ’ÿçàíî ç ï³äâèùåíèì ðèçèêîì øâèäêîãî ðîñòó 
ïóõëèíè [4, 5]. 

Âèñíîâêè. Ðåçóëüòàòè âèêîíàíèõ íàìè äîñë³-
äæåíü ïîêàçàëè, ùî ó ïðåäñòàâíèê³â óêðà¿íñüêî¿ ïî-
ïóëÿö³¿ ³ñíóº çâ’ÿçîê ì³æ ïîë³ìîðô³çìîì 1G/2G–1607 
ãåíà ÌÌÐ–1 ³ ðîçâèòêîì ëåéîì³îìè ìàòêè. Îñîáè ç 
ãåíîòèïîì 2G/2G ìàþòü á³ëüøó éìîâ³ðí³ñòü ðîçâè-
òêó ËÌ, í³æ íîñ³¿ 1G–àëåëÿ. Öåé çâ’ÿçîê âèÿâëÿº ñåáå 
³ ó ãðóï³ æ³íîê, ÿê³ ìàþòü ïîðóøåííÿ ôóíêö³¿ äîäàò-
ê³â ìàòêè çàïàëüíîãî õàðàêòåðó òà ê³ñòîçíî–çì³íåíó 
ñòðóêòóðó ÿº÷íèê³â. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âðàõî-
âóþ÷è âàæëèâå çíà÷åííÿ ÌÌÐ–1 ó ïàòîãåíåç³ ëåéî-
ì³îìè ìàòêè íàñòóïí³ äîñë³äæåííÿ áóäóòü ïðèñâÿ÷åí³ 
âèâ÷åííþ âïëèâó ³íøèõ ôàêòîð³â ðèçèêó (ïîðóøåííÿ 
ìåíñòðóàëüíî¿ òà ä³òîðîäíî¿ ôóíêö³¿, íåàäåêâàòíà 
êîíòðàöåïö³ÿ, ñòàòåâ³ ³íôåêö³¿) ó îñ³á ç ð³çíèìè ãåíî-
òèïàìè çà 1G/2G–1607 ïîë³ìîðô³çìîì. 

Òàáëèöÿ 4

Ðîçïîä³ë ÷àñòîòè îñ³á ð³çíèõ ãåíîòèï³â 
çà 1G/2G-1607 ïîë³ìîðô³çìîì ãåíà 

ÌÌÐ-1 ó êîíòðîëüí³é ãðóï³ òà ó õâîðèõ ³ç 
ËÌ çàëåæíî â³ä íàÿâíîñò³ ñêëåðîê³ñòîçà 

ÿº÷íèê³â (ÑÊß) ó ðåïðîäóêòèâíîìó â³ö³

Ãåíîòèï
Íàÿâí³ñòü ÑÊß Â³äñóòí³ñòü ÑÊß

Êîíòðîëü, 
n (%)

ËÌ, n (%)
Êîíòðîëü, 

n (%)
ËÌ,

n (%)

1G/1G 8 (36,4) 2 (5,4) 7 (11,3) 7 (9,8)

1G/2G 8 (36,4) 19 (51,4) 36 (58,1)
32 

(45,1)

2G/2G 6 (27,3) 16 (43,2) 19 (30,6)
32 

(45,1)

χ2 = 9,422; Ð
 
= 0,009 χ2 = 2,954; Ð

 
= 0,228

Ïðèì³òêà: n – ê³ëüê³ñòü îñ³á; Ð
 
– çíà÷èì³ñòü â³äì³ííîñòåé ó ðîçïîä³ë³ 

ãåíîòèï³â ì³æ êîíòðîëåì ³ ËÌ. 

Òàáëèöÿ 3

Ðîçïîä³ë ÷àñòîòè îñ³á ð³çíèõ ãåíîòèï³â çà 
1G/2G-1607 ïîë³ìîðô³çìîì ãåíà ÌÌÐ-
1 ó êîíòðîëüí³é ãðóï³ òà ó õâîðèõ ³ç ËÌ 

çàëåæíî â³ä íàÿâíîñò³ çàïàëüíèõ õâîðîá 
äîäàòê³â ìàòêè

Ãåíîòèï
Íàÿâí³ñòü çàïàëåííÿ Â³äñóòí³ñòü çàïàëåííÿ

Êîíòðîëü, 
n (%)

ËÌ, n 
(%)

Êîíòðîëü, 
n (%)

ËÌ, 
n (%)

1G/1G 5 (15,6) 4 (5,2) 10 (19,2) 5 (16,1)

1G/2G 19 (59,4) 34 (44,2) 25 (48,1) 17 (54,8)

2G/2G 8 (25,0) 39 (50,6) 17 (32,7) 9 (29,0)

χ2 = 7,504; Ð
 
= 0,023 χ2 = 0,362; Ð

 
= 0,834

Ïðèì³òêà: n – ê³ëüê³ñòü îñ³á; Ð
 
– çíà÷èì³ñòü â³äì³ííîñòåé ó ðîçïîä³ë³ 

ãåíîòèï³â ì³æ êîíòðîëåì ³ ËÌ. 
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ÓÄÊ 618. 14-006
ÀÍÀË²Ç ÂÏËÈÂÓ ÏÎË²ÌÎÐÔ²ÇÌÓ 1G/2G-1607 ÃÅÍÀ ÌÀÒÐÈÊÑÍÎ¯ ÌÅÒÀËÎÏÐÎÒÅ¯ÍÀÇÈ-1 ÍÀ ÐÎÇ-

ÂÈÒÎÊ ËÅÉÎÌ²ÎÌÈ ÌÀÒÊÈ Ó Æ²ÍÎÊ Ç Ð²ÇÍÈÌÈ ÔÀÊÒÎÐÀÌÈ ¯¯ ÐÈÇÈÊÓ
Ñàâ÷åíêî ². Ì., Ãàðáóçîâà Â. Þ. 
Ðåçþìå. Íàâåäåíî ðåçóëüòàòè âèçíà÷åííÿ ïîë³ìîðô³çìó 1G/2G-1607 ãåíà ìàòðèêñíî¿ ìåòàëîïðîòå¿íà-

çè–1 ó 108 æ³íîê ç ëåéîì³îìîþ ìàòêè (ËÌ) ³ 84 æ³íîê áåç âêàçàíî¿ ïàòîëîã³¿ (êîíòðîëüíà ãðóïà). Âñòàíîâëåíî, 
ùî ó æ³íîê ç ËÌ ñï³ââ³äíîøåííÿ ãåíîòèï³â 1G/1G, 1G/2G ³ 2G/2G ãåíîòèï³â ñòàíîâèëî 8,3 %, 47,2 %, 44,5 %, 
à ó ïàö³ºíòîê êîíòðîëüíî¿ ãðóïè 17,8 %, 52,4 %, 29,8 % â³äïîâ³äíî (Ð = 0,042 çà χ2-êðèòåð³ºì Ï³ðñîíà). Ðèçèê 
ðîçâèòêó ËÌ ó æ³íîê ç ãåíîòèïîì 2G/2G âèùèé, í³æ ó íîñ³¿â ãåíîòèïó 1G/1G. Òàêèì ÷èíîì, ³ñíóº çâ’ÿçîê ì³æ 
1G/2G–1607 ïîë³ìîðô³çìîì ãåíà ÌÌÐ–1 ³ ðîçâèòêîì ËÌ. Öåé çâ’ÿçîê çîêðåìà º õàðàêòåðíèì äëÿ æ³íîê ç õðî-
í³÷íèìè çàïàëüíèìè õâîðîáàìè äîäàòê³â â àíàìíåç³ (Ð = 0,023) òà íàÿâí³ñòþ ê³ñòîçíèõ çì³í â ÿº÷íèêàõ â ïåð³îä 
àêòèâíîãî ðåïðîäóêòèâíîãî â³êó (Ð = 0,009). 

Êëþ÷îâ³ ñëîâà: ìàòðèêñíà ìåòàëîïðîòå³íàçà–1, îäíîíóêëåîòèäíèé ïîë³ìîðô³çì, ëåéîì³îìà ìàòêè, ÿº÷-
íèê, ñàëüï³íãîîôîðèò. 

ÓÄÊ 618. 14-006
ÀÍÀËÈÇ ÂËÈßÍÈß ÏÎËÈÌÎÐÔÈÇÌÀ 1G/2G-1607 ÃÅÍÀ ÌÀÒÐÈÊÑÍÎÉ ÌÅÒÀËËÎÏÐÎÒÅÈÍÀÇÛ-1 

ÍÀ ÐÀÇÂÈÒÈÅ ËÅÉÎÌÈÎÌÛ ÌÀÒÊÈ Ó ÆÅÍÙÈÍ Ñ ÐÀÇËÈ×ÍÛÌÈ ÔÀÊÒÎÐÀÌÈ Å¨ ÐÈÑÊÀ 
Ñàâ÷åíêî È. Í., Ãàðáóçîâà Â. Þ. 
Ðåçþìå. Ïðèâåäåíû ðåçóëüòàòû îïðåäåëåíèÿ ïîëèìîðôèçìà 1G/2G ãåíà ìàòðèêñíîé ìåòàëëîïðîòåèíàçû–1 

ó 108 æåíùèí ñ ëåéîìèîìîé ìàòêè (ËÌ) è 84 æåíùèí áåç óêàçàííîé ïàòîëîãèè (êîíòðîëüíàÿ ãðóïïà). Óñòàíîâ-
ëåíî, ÷òî ó æåíùèí ñ ËÌ ñîîòíîøåíèå 1G/1G, 1G/2G è 2G/2G ãåíîòèïîâ ñîñòàâëÿëî 8,3 %, 47,2 %, 44,5 %, 
à ó ïàöèåíòîê êîíòðîëüíîé ãðóïïû – 17,8 %, 52,4 %, 29,8 % ñîîòâåòñòâåííî (Ð = 0,042 ïî χ2-êðèòåðèþ Ïèðñî-
íà). Ðèñê ðàçâèòèÿ ËÌ ó æåíùèí ñ ãåíîòèïîì 2G/2G âûøå, ÷åì ó íîñèòåëåé ãåíîòèïà 1G/1G. Òàêèì îáðàçîì, 
ñóùåñòâóåò ñâÿçü ìåæäó 1G/2G–1607 ïîëèìîðôèçìîì ãåíà ÌÌÐ–1 è ËÌ. Ýòà ñâÿçü â ÷àñòíîñòè õàðàêòåðíà 
äëÿ æåíùèí ñ õðîíè÷åñêèìè âîñïàëèòåëüíûìè çàáîëåâàíèÿìè ïðèäàòêîâ â àíàìíåçå (Ð = 0,023) è íàëè÷èåì 
êèñòîçíûõ èçìåíåíèé â ÿè÷íèêàõ â ïåðèîä àêòèâíîãî ðåïðîäóêòèâíîãî âîçðàñòà (Ð = 0,009). 

Êëþ÷åâûå ñëîâà: ìàòðèêñíàÿ ìåòàëîïðîòåèíàçà–1, îäíîíóêëåîòèäíûé ïîëèìîðôèçì, ëåéîìèîìà ìàòêè, 
ÿè÷íèê, ñàëüïèíãîîôîðèò. 

UDC 618. 14-006
Analysis of the Impact of Polymorphism of the 1G/2G Gene of the Matrix Metalloproteinase – 1 on the 

Progression of Leiomyoma in Women with Various Risk Factors
Savchenko I. M., Garbuzova V. Yu. 
Abstract. Introduction. Zn-containing matrix metalloproteinase of the 1st type (MMP-1) is the main among colla-

genases that play a key role in the pathogenesis of leiomyoma. Active remodeling of the extracellular matrix is predict-
ably unfavorable factor for women with neoplastic processes. The polymorphism of MMP – 1 gene might be closely 
connected with the contraction and further progression of this pathology. 

Purpose. To define the frequency of genotypes by polymorphism of the 1G/2G–1607 gene ÌÌÐ1 in patients diag-
nosed with the uterine leiomyoma (LM) with its different risk factors. 
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Materials and Methods. We have used venous blood of 108 women diagnosed with leiomyoma, the age of which 
ranged from 26 to 60 years (average age was 47,82 ± 6,6 years). The control group consisted of 84 women the ab-
sence of leiomyoma in which was confirmed by anamnestic, ultrasound and gynecological examinations data. 

Women with leiomyoma and patients from the control group, depending on the presence of significant risk fac-
tors, were divided into sub-groups (a) by the presence of inflammatory processes of the uterine appendages 
(salpingoophoritis), (b) by the presence of the altered ovarian cystic syndrome in the reproductive age. 

The 1G/2G–1607 detection of the MMP–1 gene polymorphism was conducted with the help of polymerase chain 
reaction method with further restriction fragments length analysis while allocating them by electrophoresis in aga-
rose gel. The AluI restriction enzyme was used for the restriction analysis. Statistical data processing was carried out 
with the help of SPSS–17 software package. In addition, the differences were determined by χ² criterion. Values with 
Ð < 0,05 were accepted as accurate. 

Results. Genotyping of patients with leiomyoma and women from the control group by 1G/2G of the MMP – 1 gene 
polymorphism, allowed to determine the frequency with which certain variants of these gene occur and also compare 
them across groups in general and by the women’s body weight. The comparison of different frequency of 1G/2G vari-
ants in patients from the main and control group showed that ratio of genotypes 1G/1G, 1G/2G, 2G/2G in the group 
of patients diagnosed with leiomyoma was 8,3 %, 47,2 %, 44,4 %, accordingly, while in the control group the ratio was 
17,9 %, 52,4 %, 29,8 %. The P index defined by χ² Pearson criterion was equal to 0,042 and proved the statistically 
determined difference in the distribution of allelic variants of the MMP-1 gene by promoter polymorphism in patients 
with leiomyoma and women without this disease. 

Division of patient by inflammatory processes of the uterine appendages with mixed etiology, which was shown 
through salpingoophoritis and hydrosalpinx, allowed to define a significant difference in the allocation frequency of 
allelic variants 1G/2G polymorphism in patients diagnosed with LM and those of the control group only in women with 
chronic inflammation of the fallopian tubes and ovaries (Ð = 0,023). 

Analysis of the genotypes frequency by the studied SNP in patients diagnosed with the Stein-Leventhal syndrome 
in the reproductive age, which is characterized by sclerocystic disease of the ovary, showed essential difference be-
tween patients with LM and those of the control group with the polycystic ovarian syndrome symptoms (Ð = 0,009). 

Conclusion. The results of the study show that there is a connection between 1G/2G polymorphism and LM pro-
gression. This connection can be easily traced in women with salpingo–oophoritis and cystically changed ovary 
structure. 

Keywords: matrix–metaloprote³naza–1, single nucleotide polymorphism, leiomyoma, ovaries, salpingo-oophoritis. 
Ðåöåíçåíò – ïðîô. Ñòàð÷åíêî ². ². 
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